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Abstract 

Background: Acute disseminated encephalomyelitis (ADEM) is a rare, monophasic, demyelinating 
disease of the CNS which sometimes could be refractory to traditional treatment. 

Case Presentation: We present a case of fulminant ADEM which is treated with combination of 
corticosteroid, intravenous immunoglobulin and cyclosporine. 

Conclusion: Immunosuppressive agents such as cyclosporine may be effective especially in 
fulminant form of the disease. 
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Introduction 

Acute disseminated encephalomyelitis [ADEM] is 
a monophasic syndrome characterized by the 
rapid onset of neurologic signs and symptoms 
after viral or bacterial infections or more rarely by 
vaccination with an incidence of 0.4 to 0.8 per 
100,000 per year t 1-6 !, and generally affects 
children aged 5 months to 12 years t 8 l. A triad of 
focal neurologic deficit, ataxia and alteration in 
mental state has been described for this rare 
condition PI. Features that may aid in 
distinguishing ADEM include prodromal febrile 
illness, frequent widespread central nervous 
system (CNS) disturbance (coma/drowsiness], 
with high load lesions, large bilateral white matter 
lesions and thalamic involvement in neuroimaging 



t 10 l. Therapeutic agents include corticosteroids, 
intravenous immunoglobulin, and plasmapheresis 
[6,ii]. Immunosuppressive agents have been used 
in rare circumstances t 12 13 1. It is more frequently 
encountered in children than in adults t 14 l and 
affecting boys more frequently. No association was 
found between magnetic resonance imaging (MRI) 
finding and disability t 4 ' 15 !. 



Case Presentation 

This 6-year-old boy visited pediatric clinic in 

Besat, a university-affiliated urban hospital, 

because of acute onset ataxia, loss of 
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consciousness and disorientation after upper 
respiratory illness for one week. He was admitted 
in pediatric neurology ward with primary 
diagnosis of acute encephalitis. Rapid course of 
clinical signs and symptoms included progressive 
loss of consciousness, confusion, ptosis, drooling 
and progressed to bulbar palsy and respiratory 
insufficiency. Because of rapid mental 
deterioration mechanical ventilation started 6 
hours after admission. Axillary body temparature 
was 37.2°C, BP 100/60mmHg, RR 24/min, and PR 
120/min. Papillary reflexes were normal, deep 
tendon reflex was diminished in patellar tendons; 
bilaterally upward Babinski sign, and decreased 
muscle force especially in lower extremities were 
present. Cerebrospinal fluid (CSF), blood, and 
urine cultures were negative. CSF-PCR for HSV 
also was negative. BUN 16, Cr 0.7, liver function 
tests and plasma amonia were normal. ESR was 34 
and C-reactive protein was positive (2+). Anti 
nuclear antibodies (ANA), peripheral and 
Cytoplasmic antineutrophil cytoplasmic 
antibodies (p-ANCA and c-ANCA) were negative. 
The course of treatment was complicated with 
aspiration pneumonia and right side focal tonic 
colonic seizures. In the course of treatment (in 
PICU) two times of CPR performed successfully. 
Brain CT scan (without contrast) was normal, 
brain MRI revealed demyelinating areas in 
subcortical and posterior occipital lobs (Fig. 1). 

Clinical signs of encephalitis, rapid progressive 
course of the disease and MRI features were 



suggestive of ADEM. Intravenous methyl- 
prednisolone 30 mg/kg/day for 3 days led to no 
improvement, so it was tapered during 14 days. 
Intravenous immunoglobulin (IVIG) 

(0.4gr/Kg/day) given for 5 days, did not change 
mental status. The patient was ventilator 
dependent. Eight days after admission we decided 
to give intravenous cyclosporine 3 
mg/Kg/day and discontinued after 5 days. Renal 
function was monitored by intermittent BUN and 
Creatinine measurements. Four days later 
consciousness of the patient had significantly 
improved and he could be weaned from ventilator. 
After 26 days he was discharged from pediatric 
intensive care unit (PICU) and transmitted to 
pediatric ward. Electromyography done later in 
follow up showed a demyelinating pattern. After 
six months follow up he had no neurologic 
sequels. 



Discussion 

The diagnosis of ADEM in our patient was based 
on clinical presentation with fever, altered level of 
consciousness, motor deficits, imaging findings t 16 l, 
and the exclusion of acute CNS infections. 
Alteration of consciousness and rapid evolution of 
disease have been shown in previous reports to be 
poor prognostic factors W which were positive in 




Fig. 1: Brain MRI shows multiple hyperintense images as diffiuse subcortical demyelinating areas especially in 

posterior occipital lobs 
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in our patient and classified him as a severe 
fulminant form of ADEM t 17 l. Up to now, 
intravenous high-dose corticosteroid treatment, 
based on empirical evidence, is widely accepted as 
the first-line therapy t 4 ' 18 !. The usual approach is 
administration of methyl-prednisolone for 3-5 
days intravenously PI. High dose intravenous 
methyl-prednisolone (15-30 mg/kg/day, 
maximum 1 g) given for 3 days, when used early 
during the course of fulminant ADEM, was 
effective in some reports [is,i9] Clinical 
improvement generally begins within 24 hours of 
the first dose of methyl-prednisolone even in 
patients with protracted worsening before the 
institution of treatment t 5 l. Other anti- 
inflammatory and immunosuppressant thera-pies 
as well as plasmapheresis and intravenous 
immunoglobulin may be effective [2,20,21] 
Appreciable clinical improvement in ADEM 
patients treated with intravenous immuno- 
globulin was noted after 2-4 days [ 22 l In refractory 
cases, steroids have been used in combination 
with intravenous immuno-globulin [17,19,23] 
Immunosuppressive agents, such as 
cyclophosphamide or cyclosporine, should be 
considered as alternative therapies if 
corticosteroid treatment shows no clinical effect 
[2,12,13,24] Recently, a therapeutic guideline has 
been proposed to facilitate clinical judgment and 
decision making on treatment of fulminant ADEM 
t 17 l. According to this protocol the presence of the 
following progressively deteriorating clinical 
manifestations, either isolated or in continuum, 
were considered indications for either high-dose 
methyl-prednisolone or intravenous 

immunoglobulin (or combined) treatment: (1) 
rapid deterioration to become unconscious along 
with impairment of cranial nerves and bulbar 
insufficiency; (2) severe optic neuritis associated 
with progressive visual loss; (3) motor 
deterioration to develop flaccid paraplegia and 
become bedridden; and (4) respiratory failure 
requiring mechanical ventilation t 17 l. As noted 
previously, our patient had 3 criteria of this 
guideline. So methyl-prednisolone pulse was tried 
after the diagnosis of ADEM was established 
without clinically observed significant 
improvement. Because of rapid progression of the 
disease and severe clinical course we started IVIG 
as a second line therapy. Our patient was in fairly 



severe clinical state at the time of starting IVIG 
therapy. Although the treatment was attempted 
rapidly, there was no improvement in clinical state 
after 5 days; thus a third line agent 
(immunosuppressive drug] was started. Although 
a spontaneous improvement cannot be ruled out, 
we think the effect of cyclosporine in our patient 
was remarkable. 



Conclusion 

In conclusion, we observed that although high- 
dose corticosteroid and IV immunoglobulin 
treatments are widely used as routine therapeutic 
approaches in ADEM, treatment failure is still 
possible. This should be taken into consideration 
in designing therapeutic trials in ADEM. 
Immunosuppressive agents such as cyclosporine 
may be effective, especially in patients who 
present with a fulminant form of the disease. 
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